Introduction
Soft tissue reconstruction is an inseparable part of limbsparing surgery resulting from radical resections and irradiation (1) . Resection of a tumor with safe oncologic margins often ends up with large defects, which cannot be closed primarily or are closed under high tension. Irradiation makes successful closure of these wounds even more difficult (1, 2) . Soft tissue defects after limb-sparing surgery in the thigh and groin region are distinct with regard to anatomy, complication rates, and reconstructive options (3) . This area includes vital structures like femoral vessels and the femoral nerve. It has been reported that these wounds have a higher percentage of complications than other areas of the lower extremities, leading to a higher incidence of infection and dehiscence (4) .
The inferiorly based rectus abdominis myocutaneous (RAM) flap provides well-vascularized, nonirradiated, bulky tissue from a healthy donor site (2) . It can be used in several indications including but not limited to sacrectomy defects (5), lumbar and back defects, and amputation stumps (6) . Modifications such as the oblique or extended RAM flap allow closure of more distal and contralateral wounds (7, 8) . This study aims to present a series of thigh and groin reconstructions with pedicled vertical and oblique RAM (VRAM and ORAM, respectively) flaps, to discuss their utility, and to demonstrate that the earlier involvement of a plastic surgery team decreases the complication rate.
Materials and methods
From 2008 to 2015, all patients who underwent resection of thigh or groin region tumors and reconstruction with an inferiorly based RAM pedicle flap were retrospectively identified. The medical records of patients were reviewed for demographics, tumor pathology and location, timing of the reconstruction, flap size and design, and length of stay in hospital. Patients were grouped into two categories according to the timing of the reconstruction. The patients who were operated on just after the tumor resection by orthopedic surgeons constituted the immediate reconstruction group and those who were operated on due to wound breakdown constituted the late reconstruction group.
Operative technique
Generally, an ipsilateral flap was intended unless contraindicated because of abdominal surgical scars or injury of the deep inferior epigastric vessels (DIEVs). A VRAM flap was designed depending upon the dimension of the defect. Flap width was determined by the ability to close the donor site primarily. Regardless of the flap design, the skin island was incised and dissected above the external oblique muscle fascia and anterior rectus sheath until the lateral and medial perforators of the DIEVs were encountered (or until the periumbilical perforators were encountered while harvesting the ORAM flap). A minimum amount of muscle fascia was included within the flap. The rectus muscle was incised superiorly and then elevated off the posterior rectus sheath. DIEVs were found within the fat pad just lateral to the inferior part of the rectus muscle and dissected circumferentially to the origin at the external iliac system. In some of the patients, the muscle insertion was divided from the pubic crest and symphysis to increase the arc of rotation. Flaps were either tunneled subcutaneously or propelled and inset into the defect. The anterior rectus sheath was closed primarily and a layer of synthetic polypropylene mesh was used to reinforce the repair.
Statistical analysis
Statistical analysis of the data was performed by using SPSS 17 (SPSS Inc., Chicago, IL, USA). The length of stay in the hospital and complications were compared between immediate and late reconstruction groups by using a t-test. P ≤ 0.05 was considered significant.
Results

Demographic findings
A total of 27 patients aged 20-67 (mean: 49.2) years were operated on for the defects in the groin and upper thigh region. Nine patients underwent immediate reconstruction. For the remaining 18 patients, late reconstruction was performed. In all of the patients for whom late reconstruction was done, the wound was originally managed by the referring service. Among them there were 4 patients who had unsuccessful local flap attempts.
Flap characteristics
We chose to utilize 17 ipsilateral (63%) (Figures 1 and  2 ) and 10 contralateral pedicles (37%) (Figures 3 and 4) . Twenty-one VRAM flaps and 6 ORAM flaps (Figures 5 and 6) were used. There was neither partial nor total flap loss. Additional split-thickness skin grafting was necessary for 3 patients.
Hospitalization
The mean length of stay in the hospital following surgery for the immediate reconstruction group was significantly shorter than that of the late reconstruction group (11.3 days vs. 14.9 days, respectively; P < 0.05).
Complications
One patient with late reconstruction died at the postoperative 6th hour due to massive myocardial infarction. We did not observe any wound healing complication at the donor site in either group. However, there was chronic purulent drainage and wound breakdown at the recipient site in five patients with late reconstruction. They were managed through the use of intravenous antibiotics with debridement and irrigation of the wound bed in the operating room. The resulting defects were left to secondary wound healing. No bedside suturing was attempted. In another patient with late reconstruction, hematoma formation was encountered. The wound was explored in the operating room. An arterial bleeding, originating from a side branch of the deep inferior epigastric artery, was seen and hemostasis was achieved by clipping it. One patient with late reconstruction developed lymphedema ( Figure 3 ). The late reconstruction group had significantly more complications than the immediate group (P < 0.05).
The characteristics of patients and list of complications are summarized in Tables 1-3 .
Discussion
Radical resection of a tumor from the groin often ends in large defects that are difficult to be closed primarily or are closed under high tension. Presence of infected hardware, synthetic vessel grafts, and vital structures like femoral vessels make the closure more troublesome. Thus, these wounds have a higher percentage of complications than other areas of the lower extremities, leading to a higher incidence of infection and dehiscence (9) . Large soft tissue defects after tumor resection or as consequence of wound healing difficulties in patients with malignant disease require rapid and safe coverage. Simple skin grafting is not sufficient to cover protect exposed bones, nerves, vessels, and hardware. Local flap options are not generally feasible due to previous incisions and the effects of radiotherapy. Although free flaps play an important role in the management of these defects in otherwise healthy patients, they may require longer operation durations and overburden patients in critical condition, such as those with progressive malignant disease. In these situations, sufficient soft tissue coverage needs to be achieved by simple and reliable techniques with moderate donor site morbidity (10) .
After the first report of the successful transposition of a VRAM flap for abdominal wall reconstruction (11) , it has become accepted as standard treatment in defect coverage of the trunk and the proximal thigh (5, 6, 10, (12) (13) (14) . We mostly preferred the pedicled VRAM flap, as it can be elevated and inset rapidly, has a wide arc of rotation, does not require a change in the patient's position, does not require dissection of irradiated vessels, and allows transfer of muscle with a large skin island (2, 15) . Its donor site can be easily closed primarily. Because the donor site is not in the lower extremities, extremity function, leg vasculature, and lymphatic drainage should not be affected. In addition, the VRAM flap can be used in a contralateral fashion if the ipsilateral epigastric vessels have been ligated. In our study group, the complication rate and the mean length of hospital stay were significantly higher in the late reconstruction group than the immediate reconstruction group (P < 0.05). Infection at the recipient site constituted the main complication. In their large series, Parrett et al. (2) found a significant increase in complicationsprimarily infections -in delayed versus immediate flap reconstructed wounds. They concluded that these defects were likely still contaminated, thus resulting in the increased infection and dehiscence rates for delayed flap wounds. Therefore, we can conclude that the simultaneous reconstruction of groin and thigh defects together with the resection of the tumor result in fewer complications and quicker discharge from the hospital.
Various alternatives are present for the reconstruction of groin and proximal thigh defects, including sartorious, rectus femoris, tensor fascia lata, gracilis, and anterolateral thigh flaps (16) (17) (18) (19) (20) . Although the use of the sartorious flap is associated with minimal donor morbidity, it has less tissue bulk and a limited arc of rotation due to its segmental type II blood supply. The bulkier rectus femoris muscle provides better coverage but may lead to weakness in knee extension (17, 19) . The tensor fascia lata flap is a valuable flap for the groin and has been used successfully for large defects because of its proximity to the region (21, 22) . Although it is associated with minimal functional morbidity, its donor site may need skin grafting. Additionally, its pedicle could be severed during tumor resection. The gracilis musculocutaneous flap is associated with minimal donor-site morbidity, but the distal part of the skin island that covers the defect has an unacceptably high rate of partial necrosis. Groin defects could be reconstructed with thigh flaps. Nelson and Butler (23) demonstrated that thigh flaps had significantly higher rates of major complications, including major wound dehiscence and pelvic abscess, than VRAM flaps. Furthermore, thigh flap donor sites had higher rates of infection and took longer to heal than VRAM flap donor sites. However, LoGiudice et al. showed that anterolateral thigh flaps had a lower late postoperative complication rate and faster time to heal than the rectus abdominis flap (24) . There was no statistical difference between these two flaps in the early postoperative period. All of the rectus abdominis-related late complications were hernias.
Musharafief et al. (25) used the rectus abdominis muscle flap for the reconstruction of the lower extremity in 40 patients because of chronic osteomyelitis, diabetic foot ulcers, soft tissue scars, or open fractures. They concluded that the high success rate in the control of infection reemphasized the fact that muscle flaps provide adequate control of bacterial inoculum through increased oxygen tension and increased phagocytic activity. Antibiotic delivery is improved and increased resistance to infection is achieved. In addition, the presence of valves in veins of the inferior epigastric system and intramuscular lymphatic bundles in the rectus muscle reduces the incidence of venous stasis, edema, and lymphedema in the dependent portion of these large flaps (26) .
We encountered one case of late lymphedema in a patient who was reconstructed with a contralateral island VRAM flap. Daigeler et al. (10) found in their large series that the patients who did not receive island flaps but rather flaps with cutaneous pedicles developed less lymphedema. The idea behind this conclusion was that a cutaneous pedicle improves lymphatic drainage (27) .
Modifications can be applied to the standard VRAM flaps in an attempt to mobilize larger well-vascularized soft tissue for coverage of large defects after debridement of complicated groin and thigh wounds. One of these modifications includes obliquely oriented RAM flaps based on periumbilical perforators (7) . Potential advantages, including a long and thin skin paddle, increased reach and arc of rotation, ease of elevation and donor-site closure, and limited rectus fascia harvest, make the ORAM flap an attractive alternative to the VRAM flap for management of complex perineal and groin wounds (28) . In our surgical practice, it took less time to harvest ORAM flaps when compared with VRAM flaps. In a recent study comparing VRAM and ORAM flaps, Combs et al. (8) showed that VRAM and ORAM flaps have unique strengths and disadvantages when used for complex perineal, pelvic, and groin reconstruction. They found no significant differences in donor-site or recipient-site complication rates.
The RAM flap can be successfully used in patients with groin and upper thigh defects because of its predictable and robust vascular supply, bulky muscle content, wide arc of rotation, and large skin island. Keeping in mind that a multidisciplinary approach is required for management of these patients, earlier involvement of the plastic surgery team decreases the complications. 
